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Introduction
A firm continuously needs to hire new workers so that it can maintain or expand its production capacities. Hiring a new worker, however, may require a firm to spend considerable time and effort so that a new hire matches the specific job requirements. To fill a vacancy, a firm typically posts an advertisement in newspapers and on online job platforms or uses external advisors or placement agencies. Before making a final hiring decision, a firm needs to screen applications and invite a number of suitable job candidates for an interview. After signing a contract, new hires often need time to adapt to the specific environment of the firm. Thus a firm incurs adaptation costs resulting from a temporarily lower productivity.
In addition, new hires may also take part in external firm-financed training activities during this adaptation period. This paper analyzes the hiring costs of skilled workers in Germany, thereby adding to the literature in two ways: First, we quantitatively determine the size and structure of hiring
costs. Second, we analyze the role of labor market institutions on hiring costs in Germany.
We distinguish between the institution of worker representation at the firm level (i.e., works councils or other forms of representation) and the firm's coverage of collective bargaining agreements.
Our results show that the average hiring costs per new worker are substantial, averaging around 4700 Euros, and that they increase strongly by firm size. Furthermore, the structure of hiring costs is convex in the number of new hires. We find an elasticity of hiring costs with respect to the number of new hires equal to 1.33 (i.e., a 10% increase in hires increases average hiring costs by about 13.3%). We further find that worker representation in the firm is associated with a 33% increase in average hiring costs but with no effect on the degree of convexity of hiring costs. We also find no statistically significant effect on hiring costs for collective bargaining agreements.
Following Manning (2006) , we can use our estimates to test for monopsony power in the German labor market. We provide empirical evidence in favor of monopsonistic labor markets, as a firm's labor cost function is positively associated with employment. Our results further allow us to obtain a rough estimate of an important benefit-component short-time 1 work policies (Kurzarbeit), a widely used instrument by German firms during the financial crisis to avoid extensive lay-offs of skilled workers. Our estimates suggest that the total value of firms' saved future hiring costs due to short-time work policies is estimated in the range of e 2 billion.
The remainder of the paper is structured as follows. Section 2 provides an illustrative model of hiring costs and discusses the relevant literature. Section 3 outlines the different labor market institutions in Germany. Section 4 describes our data sources and discusses the calculation of hiring costs. Section 5 presents the estimation strategy, the main empirical results and discusses the implications of our results for monopsonistic labor markets and the evaluation of short-time work policies. Section 6 concludes.
2 Relevant literature Manning (2011) highlights the importance of understanding the structure of hiring costs in modeling labor market frictions in matching models (Mortensen and Pissarides 1994; Pissarides 2009 ). Convex hiring costs can explain why firms do not immediately adjust their workforce after experiencing a (positive or negative) productivity shock. However, the shape of hiring costs is still the focus of current debates in the literature. While many studies use indirect inference from hiring costs based worker flows (e.g., Caballero et al. 1997; Caballero and Engel 2004; Cooper and Willis 2004; Davis et al. 2006; Cooper and Willis 2009), direct empirical evidence is relatively scarce. Moreover, comparing the results of the empirical studies is difficult because the data are from different countries at different times, and estimated hiring costs are not based on the same methodology. Some studies find concave hiring costs with a fixed component (Abowd and Kramarz 2003 for France) or linear hiring costs (Kramarz and Michaud 2010 for France) . Conversely, Dube et al. (2010) for the United States, Manning (2006) for the United Kingdom and Blatter et al. (2012) for Switzerland report evidence of a convex structure of hiring costs.
The shape of the hiring costs function depends potentially on both variable and fixed costs. While a large fixed cost component typically results in economies of scales in hiring, 2 diseconomies of scale arise if marginal hiring costs increase. 
subject to N t+1 = (1 − s t )N t + H t . The firm's production function F (N) depends on the number of employees N. We denote the wage w and the separation rate s, which is the percentage of employees leaving the firm every period. Future profits are discounted by the factor θ. The hiring costs function is f (H t+i , N t+i , w t+1 , I t+i ), depending on the number of hires H, on the number of employees N, the wage w and on labor market institutions I (which include collective bargaining agreements and worker representation at the firm level).
Following Manning (2011), we assume that total hiring costs C take the form
thereby accounting for the interdependence of hiring costs on the number of hires and the number of workers employed (i.e., the size of the firm). Hiring costs further depend on wages, because high-wage firms may be more attractive to job applicants (reducing hiring costs) and because interview costs and adaptation costs strongly depend on wages (increasing hiring costs). Finally, hiring costs depend on institutional arrangements in the firm, such as collective bargaining coverage or the presence of works councils.
While we are interested in the magnitude of the average hiring costs for filling a vacancy, another objective is to determine whether average hiring costs in Germany are increasing or decreasing in the number of hires.
Marginal hiring costs are given by
As noted in Manning (2011) , marginal hiring costs can be written in terms of average hiring costs.
From equation 2 we can derive average hiring costs to be
Thus, the relation between marginal and average hiring costs is given by
In the following, we define average hiring costs HC ≡ C H .
In equation 5, α determines whether average hiring costs increase or decrease in the number of new hires: if α is larger than 1, then that average costs for hiring increase, while for α < 1, average hiring costs decrease in the number of hires. Before turning to the description of our data and the empirical analysis, we describe the relevant labor market institutions in Germany.
Labor market institutions
Unlike other countries, Germany has a specific framework for labor market institutions.
Worker representation and collective bargaining agreements are embedded in an extensive legal framework, outlining the rights and duties of the particular institution. While the social partners in collective agreements usually focus on issues such as wages and working conditions, work councils handle both employment issues and individual grievances, and monitor the implementation of and compliance with collective bargaining agreements for the individual firm. Collective agreements are usually binding for firms that are members of employers' associations. 2 In contrast, worker representation in the form of a works council is initiated by the employees.
3 Only firms with five or more employees have the legal right 2 Collective bargaining agreements are also binding for employees who are union members. However, in most cases, all employees are covered in a firm that is also subject to collective bargaining agreements. In a number of cases, collective bargaining agreements are binding for all firms in a certain industry, regardless of their membership in an employer's association. 3 The establishment of works councils is often supported by members of unions inside or outside the firm.
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to form a works council.
A works council is a firm-specific entity of employees whose function is to representto the management -the interests of all employees in the firm. Works councils may affect hiring costs because employers must seek the approval of works councils in each hiring case.
Works councils may review all job applications and may object if (a) the hiring procedure is not in accordance with legal or collective bargaining agreements, (b) the hiring may lead to a layoff of current firm employees, or (c) the person to be hired may be harmful to the business climate of the firm. When the works council raises an objection, the employer must appeal to a court to formally approve the hiring decision. workers. We expect that worker representation at the firm level increases hiring costs because works councils have the right to participate in the hiring process and can object to the hiring of workers from the external labor market. Thus worker representation could directly or indirectly prolong the hiring process, making it in turn more costly for the firm. In addition, firms with works councils typically have lower labor turnover than firms without such institutions (Hirsch et al. 2010) . Lower labor turnover increases a firm's training incentives and therefore the training costs for new hires, as the expected payoff period is longer compared to a firm without a works council.
We further expect that firms bound by collective bargaining agreements may have lower hiring costs due to a lower recruitment effort because wages are determined collectively, thereby making pay and safety negotiations redundant. As in the case of works councils, employers may have stronger incentives to invest in formal training and on-the-job training for new hires (Gerlach and Stephan 2008) , thereby increasing the adaptation costs of a new hire. As both recruitment and adaptation costs are components of the overall hiring costs, determining which of the two opposing effects of collective bargaining agreements is stronger remains an empirical question.
In the following section we first describe the data sources for our analysis and then provide some descriptive statistics on hiring costs. The sample of the BIBB CBS was drawn from the administrative register for all German firms subject to social benefit contributions for at least one employee. As such, the data are representative of German firms with at least one employee. Self-employed workers and sole proprietorships are not part of the register and are consequently excluded. However, for our analysis, we exclude firms that have fewer than five workers because we are interested in analyzing the potential effects of labor market institutions on the structure of hiring 6 For more information about methods of data collection, see Schröder and Schiel (2008) . 7 For the exact phrasing of the questions, see 
Calculation of hiring costs
The hiring costs of a skilled worker for firm i are given by the sum of recruitment and adaptation costs, which are measured in the survey as an average over all skilled workers hired in the period of the last three years. First, average recruitment costs RC i are given by
where v i are the average costs for job postings and j i are average costs to prepare, conduct, and evaluate interviews with job candidates. Finally, we denote the costs for external advisors or placement agencies by e i .
Second, we consider average adaptation costs AC i that arise because a new hire is not initially fully productive. AC i is given by
where the first term on the right-hand side corresponds with the value of the production loss during the adaptation period. The survey contains information about the relative productivity p i (0 ≤ p i ≤ 1) of a new hire compared to an average skilled worker in the firm (same occupation) and the duration of the productivity gap (M i ).
10 Thus, the difference in relative productivity is 1 − p i . To calculate adaptation costs for each month m i 8 Even if we use the full sample, our main results remain qualitatively similar. Results are available upon request. 9 In principle, the possibility exists that small firms choose less than 5 employees in order to avoid the creation of a works council, which might result in a biased sample. However, the share of firms having a works council increases only slowly from zero percent upwards instead of jumping to a higher level at the size of 5 employees. 10 For the exact phrasing of the questions, see Table A .11. during the adaption period M i , we then use information about the wage of the externally recruited worker w i . 11 All of the above variables on the adaptation period and productivity are firm-level averages.
The second term captures direct and indirect training costs. Direct costs DC i consist of course fees and other direct expenses borne by the firm. Indirect training costs IC i are the opportunity costs (productivity loss) for the time that new hires are away from their workplace to attend training. Average hiring costs to fill a vacancy in firm i are then given by the sum of average recruitment and average adaptation costs
Finally, the survey supplies information about labor market institutions. In particular,
we observe worker representation at the firm level, such as works councils and other forms of employee representation (e.g., round tables or employee-speakers).
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We also have information on whether a firm is bound by a collective bargaining agreement.
13 Table 1 summarizes the average hiring costs per newly hired skilled worker both by type of labor market institution and in total. Average hiring costs amount to 4700 Euros to fill a single vacancy, of which about one-third corresponds to recruitment costs and the remaining two-thirds can be attributed to adaptation costs.
11 We assume that the productivity of new hires increases linearly during the adaptation period. Thus, Note: Displayed are means of firm-level averages with standard deviation in parentheses.
CBA=Collective bargaining agreement.
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Average hiring costs are higher for firms with worker representation than for firms that solely have a collective bargaining agreement or firms that have none of the two institutional arrangements. While firms with worker representation are typically larger than firms without worker representation, Figure A .1 shows that the difference in the level of hiring costs persists when we restrict the sample to firms with 21 to 100 employees (where the proportion of firms with and without worker representation is similar). Average hiring costs are lowest for firms only having a collective bargaining agreement and highest for firms having both institutions. Thus, the cost-reducing effect of bargaining agreements is more than offset by the additional presence of worker representation. A possible reason for this result may be that worker representation is more effective when collective bargaining agreements already solve the bargaining issues, so that more resources can be dedicated to the hiring procedures. Germany, hiring costs in terms of total labor costs are rather low because labor turnover is low. In contrast, hiring costs as a percentage of the wage bill are only slightly lower in the US even though filling a vacancy is relatively less expensive (because labor turnover is higher). Finally, the adaptation period, i.e., the time it takes for a new hire to become fully productive, is quite comparable across countries and equals 3.75 months in Germany and
Switzerland, and about 3.25 months in the US (California).
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5 Estimation strategy and results
Estimation strategy
As discussed in the previous section, our data provides information about average hiring costs to fill a vacancy, which takes the form
where we denote the number of hired skilled workers by H, the number of employees by N, and the wage by w. I represents institutions at the firm level, in our case worker representation and collective bargaining agreements.
Taking natural logs on both sides of the equation, we regress ln HC on ln H, ln N, ln w and ln I, whereas the term ln I is replaced a dummy variable I that takes on the value of 1 in case the respective institution is present in the firm and 0 in case it is not. In addition,
we include control variables in a vector x to take account of the local unemployment rate, region, occupation, and economic sector.
Thus, we estimate the following model by ordinary least squares:
In the subsequent empirical analysis, we thus estimate the coefficient (α−1). As discussed in section 2, average hiring costs increase with the number of hires if α > 1 and decrease if α < 1.
Estimation results
We first regress the natural logarithm of average hiring costs on the natural logarithm of the number of hires and occupational and sector controls (model 1, table 2). Model 2 additionally controls for firm size (natural logarithm), while model 3 includes also skilled worker wage (natural logarithm), local unemployment rate and the region of the firm. Finally, the regression in model 4 also includes labor market institutions, i.e., collective bargaining and worker representation at the firm level. The coefficients on hires, number of employees, and the monthly skilled worker wage can be interpreted as elasticities. We find a statistically significant and positive association of the number of hires and average hiring costs. As the estimated coefficient for the number of hires is (α − 1) (see equation 10), α -our first parameter of interest -equals 1.33. Thus a 10% increase in the number of hires increases hiring costs by 13.3%, which is an economically substantial effect. This result implies that the structure of hiring costs is convex, meaning that it becomes increasingly expensive to hire additional workers in a given period.
14 Figure While larger firms have higher hiring costs, we find that this correlation is no longer statistically significant once we control for the wage of skilled workers (model 3). However,
considering that the models in columns 3 and 4 include wages on both sides of the equation (i.e., in the calculation of hiring costs on the left hand side due to the time value that workers in the firm spend to prepare and conduct interviews, and as an explanatory variable on the right hand side), we need to address this potential problem. We therefore present a number of robustness checks treating this issue in the subsequent section and analyze various subcomponents of hiring costs that do not include wages.
To gain further insight on the relation of the number of hires and the two components of hiring costs (i.e., recruitment costs RC i and adaptation costs AC), we provide additional regression in Tables 3 and Table 4 .
The recruitment cost elasticity with respect to the number of hires is somewhat larger than for hiring costs, as a 10% increase in the number of hires leads to a 13.4% increase in the total recruitment costs (table 3, model 4). However, we find not significant association between the number of hires and adaptation costs, even though the coefficient on the number of hires is of similar magnitude (table 4).
The local unemployment rate, a proxy for the tightness of the local labor market, is negatively associated with average recruitment costs, implying that recruiting new workers is more expensive if the local availability of skilled workers is limited. A 1%-point increase in 13 the local unemployment rate is associated with a 4.7% decrease in average recruitment costs (significant at the 10%-level, table 3). Firm size has a statistically significant and positive effect on recruitment costs, even when controlling for the skilled-worker wage. Adaptation costs do not significantly depend on the local unemployment rate, but instead depend strongly on the skilled worker wage, and they vary by occupation and economic sector (table   table 4 ).
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With respect to labor market institutions, Table 5 summarizes the main results from 15 Unemployed workers in Germany may receive training that is subsidized by the government to increase their chances of finding a job, thereby potentially reducing a firm's training costs. However, much of the training associated with hiring new workers is firm-specific, as firms in our sample hire workers with nationally certified skills (i.e., workers that previously completed an apprenticeship program). While we cannot account for the fraction of workers hired out of unemployment, training that is provided by unemployment agencies is typically intended to facilitate career changes of individuals to improve their future career opportunities.
Moreover, we control for the share of local unemployment in our regression analysis. As we find no effects of local unemployment for a firm's adaptation costs (Table 4) , subsidized training for previously unemployed individuals does not seem to play a major role in explaining hiring costs. tables 2 to 4. We find that worker representation at the firm level is associated with a 33% increase in average hiring costs of skilled labor. This result is due to both higher recruitment and adaptation costs, although the latter is not statistically significant.
Collective bargaining coverage has no significant effect on overall hiring costs. However, firms with collective bargaining agreements have lower recruitment costs but higher adaptation costs. The former result may arise because individual wage bargaining does not take place in such firms (the wage is already set prior to signing the contract), whereas the latter may be due to higher expected tenure in firms with collective bargaining agreements. Investments in informal and formal training have a longer expected pay-off period, providing an incentive for a higher investment in a new hire during the adaptation period.
Robustness analysis
The effects of institutions on hiring costs have no strictly causal interpretation, as firms can choose whether to agree to worker representation or participate in collective bargaining agreements. As very small firms almost never have works councils and very large firms almost always do, we provide separate results for a sample of medium-sized firms employing 21 to 100 workers. We do so because in this firm size category we find similar shares of firms with and without works councils (Addison et al. 2010) . Table A .4 shows that the association between worker representation and hiring costs remains strong and positive for medium-sized firms. The respective coefficient, however, is significant only at the 10% level.
The individual coefficients on recruitment and adaptation costs remain positive, but they are not significantly different from zero (possibly due to the smaller sample size).
As in any non-experimental study, our results may be driven by unobserved heterogeneity.
While observing hiring costs across time would enable us to account for time-invariant factors at the firm level, we have to rely on cross-sectional information. To validate the findings in this paper, we carry out a number of further robustness checks similar to Blatter et al.
(2012).
First, we regress hiring costs on the number of hires (table A.5), rather than estimating an iso-elastic cost function. The results confirm the convex structure of hiring costs. Larger firms find it cheaper to hire a given number of new workers per period, as the interaction term of firms size and the number of hires (H ×N) has a statistically significant and negative coefficient. However, hiring costs increase for firms hiring a high number of new workers, as the coefficient on the interaction term (H 2 × N) is positive and statistically significant.
To explicitly test for a fixed component, we also estimate a version including a term 1/H.
However, as the coefficient is not statistically significant from zero (and even negative), we find no evidence for fixed costs.
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Second, to account more directly for large firms hiring more new workers in a given period, we regress hiring costs on hiring rates (H/N) (table A.6). We find that an increase in the hiring rate is associated with a significant increase in average hiring costs. Consequently, firms hiring more workers relative to their level of employment incur higher average hiring costs, which confirms a convex structure of hiring costs. The effects are economically substantial, as a one-standard-deviation increase in the hiring rate is associated with a 0.34 standard-deviation increase in marginal hiring costs.
Third, due to the possibility that differences in the composition of the work force have an influence on the level and structure of hiring cost in a firm, we added the share of skilled workers as an additional control variable to model 4 in Finally, we consider that hiring costs are to a large degree determined by wages (e.g.
for personnel participating in the interviews or when calculating productivity loss in the adaptation period). Thus, regressing hiring costs on wages may lead to biased results. We thus estimate alternative specifications of equation 10, leaving out the wage component on the right hand side of the equation and substituting it by the deviation from the average wage in the occupational field. Neither alternative estimate changes the main results significantly.
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We further provide a set of regressions on the non-wage components of both recruitment and adaptation costs (as discussed in section 2) to show that wage correlations are not the driving force behind the relation between hiring costs and the number of hires. Table A.8 displays the results when regressing the average costs of posting vacancies on the number of hires, both in natural logarithms. For both the full sample (5 and more employees) and medium-sized firms (21 to 100 employees), we find that average job posting costs are increasing in the number of hires. Regressing the average interview time on the number of hires likewise suggests a negative relation to hiring costs for medium-sized firms, however, the respective coefficients are not significant in neither of the two samples (table A.9). With respect to components of adaptation costs, we find a positive association between the number of new hires and the productivity difference between newly hired and established skilled workers in the firm (column 1, table A.10). Likewise, the coefficient on training time is positive and significant at the 10%-level (column 3). However, the number of hires has no significant impact on the length of the adaptation period (column 2).
Concerning the relation between collective bargaining and the non-wage components of hiring costs, we find support for the hypothesis that collective bargaining reduces the costs associated with the recruitment process. Collective bargaining agreements already define important aspects of the working contract (such as wages and safety issues) and thereby 17 Results are not shown but are available upon request.
18 While wages directly impact hiring costs, higher wages also reduce turnover (Dube et al. (2013) shows that increases in the minimum wage lower separation rates), thereby lowering the share of hiring expenditures on the total wage bill. Thus high-wage firms do not necessarily face increased hiring costs as a percentage of total labor costs.
reduce the time to prepare and conduct interviews. In contrast, Table A .10 gives no clear indication of a positive effect on adaptation costs. For works council firms in the full sample, the number of hires relates positively to job posting costs. However, the respective coefficient turns insignificant using the reduced sample. Column 3 in Table A .10 supports the hypothesis that firms invest more into the training of new hires if a works council is present.
Summing up the results of robustness exercises, we in general find support for the main result of the previous subsection that hiring costs increase in the number of hires and differ according to the specific institutional arrangements on the firm level. However, to better understand the potential benefits of investing in the hiring process, future research should also analyze hiring costs in a dynamic context to account for unobserved effects at the establishment level (panel data), or at the worker level (by linking establishment-level survey information with administrative data on workers).
Hiring costs and monopsonistic labor markets
Manning (2006) introduced the labor cost function to test for monopsonistic labor markets.
The basic idea of the labor cost function is that firms can increase employment not only through wages, but also through investments in the recruitment process. Assuming that employment N is constant in the steady state, the costs per worker to keep employment at this level are given by the labor cost function LC = s × HC. Thus, the level of hiring costs HC is not the only determinant of the labor cost function LC. Given the employment level N, the fluctuation rate s determines the number of new hires H that a firm needs to recruit in a given period, since H = sN.
As noted in Manning (2006), we can directly test for economies or diseconomies of scale in recruitment given our information on total hiring costs C, wages w, the number of new hires H, and the level of employment N. Assuming
there are diseconomies of scale in recruitment, as long as ξ ≡ α − β>0, which is supported by our estimates (Table 2) .
Manning (2011), p.1016-1017 further discusses the role of the shape of hiring costs and how the parameter α relates to the elasticity of the labor supply curve to the firm, ε. He shows that the optimal recruitment expenditure per worker can be described as
where δ = 1/α, and given the wage w = ε 1+ε
. This equation implies that the elasticity will be lower if yearly hiring expenditures C are important in relation to a firm's yearly wage bill for all its employees (in our case, within a certain occupation).
Similarly, the elasticity will be lower if recruitment costs exhibit strong diseconomies of scale (i.e., marginal recruitment costs strongly increase with hires).
As we have estimates on C, w, N, δ we can back out ε = we find. Thus, an area for future research is to explicitly model the structure of hiring costs, accounting for their key determinants as found in establishment-level surveys, so that information on hiring costs can provide more insightful estimates on the elasticity of a firm's labor supply curve.
Hiring costs and short-time work
Germany has been seen as particularly successful in avoiding high levels of unemployment during the financial crisis (Rinne and Zimmermann 2012). Short-time work (Kurzarbeit) allows firms to employ workers at reduced hours and reduced salary during a recession, thereby providing incentives for firms not to lay off workers immediately when the business outlook is bad.
Boeri and Bruecker (2011) find that short-term work policies prevented unemployment in Germany from doubling, and saved an expected full-time equivalent of 400,000 jobs (see also Brenke et al. 2011 for more details on the German short-time work policy and its extensions during the financial crisis). Firms also have some flexibility in creating workingtime accounts, so that workers obtain their regular salary during a crisis while working reduced hours, and conversely work more hours without extra pay during boom periods.
In Germany, it appears that short-time work policies were used more extensively and also contributed more towards stabilizing employment than working-time accounts. Boeri and Bruecker (2011) estimate that working time accounts saved about 320,000 jobs, which is somewhat less than their corresponding estimate for short-time work policies. However, while working time accounts do not require any public subsidies, short-time work policies required substantial public funding.
The knowledge about hiring costs enables us to quantify possible benefits of such policy instruments, i.e., the saved resources for firms from not having to re-hire and train new personnel during the next economic upturn. Even though hiring costs vary by skill-level, our data are useful to obtain a rough estimate: at average hiring costs of e 4,700, saved resources for the future hiring of 400,000 skilled workers would result in total savings of nearly e 2 billion (about 0.08% of German GDP), not including a firm's firing costs, or public expenses for unemployment benefits. Furthermore, our results indicate that average hiring costs for re-hiring workers after a crisis may increase, particularly if many firms want to recruit at the same time (i.e., local skilled workers may become scarce), and for those firms that would like to recruit several skilled workers at once (increased marginal hiring costs).
However, another factor that may affect labor hoarding is the expected time until a vacancy will be filled -and during which a firm may not be able to produce at full capacity and thus forgoes possible profits. While we cannot calculate a monetary value of these costs, we have information on the difference between the desired and the actual vacancy duration, which corresponds to 5.5 weeks on average. We find that the time to fill a vacancy increases with the number of hires per period, and decreases with the skilled worker wage (although not statistically significant). Moreover, we find that a longer interview time per applicant reduces the gap between desired and actual vacancy duration.
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Conclusions
We provide evidence that the costs for filling a vacancy for skilled labor in Germany are substantial, ranging on average from 4,000 to 6,000 Euros. Moreover, our results show that the structure of hiring costs is convex, implying that hiring additional workers in a given 19 Results are available upon request.
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period becomes increasingly expensive. We find that an increase in the number of hires by 10% increases total hiring costs by about 13.3% and lead to marginal hiring costs of up to 7,000 Euros. Labor market institutions are also related to hiring costs. While hiring costs in firms with collective bargaining coverage do not significantly differ from other firms, we find that worker representation at the firm level increases average hiring costs by more than 33%.
The structure of hiring costs in Germany is similar to that obtained from a comparable study for Switzerland (Blatter et al., 2012) and the United States (Dube et al., 2010) , two countries with a relatively low degree of employment protection legislation. Thus, our findings suggest the existence of a general structure of hiring costs across countries with varying degrees of labor market regulations. Moreover, results can also be interpreted as evidence for monopsony in the German labor market, as the labor cost function (as defined by Manning 2006) is positively associated with employment.
Our results are also relevant for recent policies aimed at reducing unemployment. In Germany, short-time work (Kurzarbeit) is a widely used policy instrument for preventing firms to lay off workers, enabling a firm to employ workers at reduced working hours. Under this program, the government covers part of the wage bill, thereby providing financial incentives for a firm not to lay off employees. Our findings imply that rational firms already have incentives to retain workers when the business outlook is bad, because re-hiring skilled workers in the future is costly, particularly when a firm needs to hire a number of workers at once. Thus, while our findings help to explain why a firm hoards labor, our results also allow to quantify possible benefits of short-time work policies (i.e., saved resources on future hiring costs). Nonetheless, such policies may also generate substantial windfall gains for firms that had no intention to lay off workers in the first place.
A Appendix in parenthesis. *p < 0.10, **p < 0.05, ***p < 0.01. Model 1 and model 3 are tobit regression models with lower limit = 0 and upper limit = 100 (only model 1) "How high are the average costs for posting a vacancy in newspapers, at the employment agency, or in internal postings in your firm?" "How many hours did your employees [unskilled employees, skilled employees, management] spend on the hiring process?" -Please consider the entire hiring process, including time for scanning job applications preparing for and conducting the job interviews.
"Do you also make use of external consultants in the hiring of skilled workers?" "If yes, how high are the costs for external consultants?" Adaptation costs: "On average, how many months does it take in your firm for newly hired workers to adapt?" "On average, how much lower (percentage) is the productivity of a newly hired worker compared to an established worker in your firm?" "Does your firm organize and pay for special training courses to facilitate the adaptation of newly hired workers?" "How many working days do these training measures last on average?" "In your firm, what is the cost of training with respect to course fees and travel expenses?"
Wage information:
"What is the average monthly wage of a worker in [occupation] ?" "What is the average difference in wage (percentage) between a newly hired worker and an established worker?"
